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Abstract

Wick irrigation is a combination of subsurface and pot irrigation methods that
provides water to the plant roots through the wick by means of capillary ascent.
The salient features of this method are the elimination of evaporation losses and
deep penetration, and thus increase plant yield and water use efficiency. The
purpose of this study was to investigate the performance and water use
efficiency of a wick system designed for corn cultivation in comparison with
surface-furrow irrigation method. In this study, after reviewing and selecting the
most suitable wick, field studies with two treatments of wick irrigation and
furrow irrigation were performed in the summer of 2017 in one crop season and
the wick system was prepared and implemented. Based on the results obtained,
the total volume of water consumed in the wick system has decreased by about
30% on average compared with the surface system and its wet and dry
performance has increased by about 1.4 and 1.7 times, respectively. Therefore,
water use efficiency for maize plant in wick irrigation method increased by 2.5
times compared with surface method. The results show the effectiveness of wick
irrigation method on yield and water use efficiency for corn cultivation in semi-
arid areas compared with surface-furrow irrigation method.
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Effectiveness of Wick Irrigation Method

Introduction

With population growth and limited water
resources, irrigation method in arid and semi-arid
climate should be such that more crop production
is achieved with less water consumption. Wick
irrigation is combination of Pitcher and
Underground Irrigation methods, which provides
water to the plant roots through wicks by
capillary rise. The clear features of this method
are the prevention of evaporation losses and deep
percolation, and thus increase plant yield and
water use efficiency. The purpose of this
research is investigation of crop yield and water
use efficiency of the designed wick irrigation
system in this study for maize cultivation in
comparison with the surface-furrow irrigation
method.

Materials and Methods

Field studies were performed in two phases in
one crop season in the summer of 2017 at the
Research Farm of the Agricultural Faculty of
Tehran University, Karaj. In the first phase, after
determining the physical characteristics of farm
soil, by examining the hydraulic properties of
different rope samples, the appropriate wick
(rope) for placement in the soil for irrigation was
selected. In next phase, irrigation systems with
two treatments of wick irrigation and furrow
irrigation that has three replications were
prepared and implemented in a 6x7 m? plot for
maize cultivation (Fig. 1). In this research, the
volume of water consumed by the systems was
investigated and the crop yield was evaluated.
Then, the water use efficiency of the two systems
were calculated and compared.

Fig. 1 Placing the pipe at ept of 0.5 m and connectig to water reservoir and seting the wicks vertically next
to the roots of the plants and filling the furrow

Results

According to first phase studies, hemp rope with
a diameter of 18 mm was selected as the wick for
the wick irrigation system. The second phase
studies results indicated that total applied water
in the wick irrigation system has decreased by an
average of about 30% compared with the surface
system (Table 1). Fresh and dry yield has
increased about 1.4 and 1.7 times, respectively
(Table 2). Therefore, water use efficiency for
maize in wick irrigation method increased by 2.5
times compared to surface method.
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Table 1 Total volume of water consumed for Wick
and Furrow irrigation systems

Total volume of Volume of water

Irrigation
System water consumed consumed_for a
(m3) plant (lit)
Wick 6.73 74.8
Furrow 9.89 109.6
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Table 2 Plant yield for Wick and Furrow irrigation

systems
Mean Mean
Irrigation fresh dry ';:gfg yl?e%
System weight  weight
ton/ha ton/ha
(k) (kg (onha) (tonha)
Wick 0.91 0.32 77.351 27.115
Furrow 0.67 0.19 54.258 15.923
Conclusion

Studies and the results of data and observations
confirm wick irrigation system is applicable in
the farms. It can also be an efficient system in
arid and semi-arid areas that provides water
directly to the plant roots in terms of eliminating
evaporation losses and deep percolation. In
addition, the results show the effectiveness of
wick irrigation method on yield and water use
efficiency on maize in semi-arid area compared
to surface-furrow irrigation method. On the
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whole, using this combined irrigation method is
recommended in Iran that is one of the arid and
semi-arid regions with low irrigation efficiency.
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Table 1 Physical characteristics of farm soil

Soil Depth (cm) Soil Texture Field Capacity = Permanent Wilting
P Sand (%)  Silt (%) Clay (%) Textural Class (cm3/cm?®) Point (cm3/cm?®)
0-20 30.62 38.52 30.86 Clay loam 30.91 13.50
20-40 28.05 41.09 30.86 Clay loam 30.51 13.54
40-60 33.19 38.52 28.29 Clay loam 29.55 13.73
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Table 3 Plant yield for Wick and Furrow irrigation
systems
Mean Mean
Irrigation fresh dry FTeSh [_)ry
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Wick 0.91 0.32 77.351  27.115
Furrow 0.67 0.19 54.258  15.923
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Fig. 5 An example of a placed wick and its role in
direct water supply to plant roots
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Table 2 Total volume of water consumed for Wick
and Furrow irrigation systems

Total volume of Volume of water

Irrigation
System water consumed consumed_for a
(m°) plant (lit)
Wick 6.73 74.8
Furrow 9.89 109.6
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